Background: Autonomic control on cardiovascular activity is modified with age. Impaired autonomic nerve functions are common features of patients suffering from cardiovascular diseases particularly in old age. Objective: To observe the influence of aging process on parasympathetic nerve function. Study design: This observational study was conducted in the Department of Physiology, BSMMU, Dhaka during the period of July 2005 to June 2006. For this purpose, 60 apparently healthy elderly subjects of both sexes were selected as study group and divided into two groups-one group consisted of 30 elderly subjects with age ranged from 51-60 years and another group consisted of 30 elderly subjects with age ranged from 61-70 years. Thirty sex and BMI matched healthy adults with age ranged from 21-30 years were studied as control. Methods: Parasympathetic nerve function status of all the subjects were assessed by three simple non-invasive cardiovascular reflex tests. These were heart rate response to valsalva maneuver, heart rate response to deep breathing and heart rate response to standing (30 th :15 th ). For statistical analysis one way ANOVA (Post Hoc Test) and the Pearson's correlation co-efficient tests were done. Results: Mean (± SD) of valsalva ratio were 1.50±0.23, 1.32±0.14 and 1.28±0.15; HR response to deep breathing test were 25.36±3.90, 18.82±3.35 and 15.96±3.54 beats/min; 30 th :15 th ratio in standing test were 1.100.06, 1.05±0.03 and 1.04±0.02 in 21-30, 51-60 and 61-70 years age groups respectively. All the 3 parameters were significantly lower in both elderly groups compared to that of control adults (p<0.001) Again, HR response to deep breathing was significantly lower in 61-70 years age group compared to that of 51-60 years age group. Valsalva ratio and 30 th :15 th ratio were also lower in 61-70 years age group than that of 51-60 years group but the differences were not statistically significant. All the 3 parameters were negatively correlated with age which were statistically significant. Conclusion: From this study it may concluded that aging process substantially impaired cardiovascular parasympathetic nerve functions.
innervations may also be affected with increasing age [3] [4] [5] [6] . Thus aging may affect cardiac autonomic nerve functions, mostly heart rate (HR) and blood pressure (BP) regulations which ultimately may lead to the development of many cardiovascular diseases 6 .
A
ging is a physiological process 1 . With the advancement of age, there is a progressive declination of almost all body functions, including autonomic nerve function 2 . Autonomic nervous system is vital for homeostasis and its potency is gradually reduced with aging. Therefore, the cardiac autonomic Autonomic nervous activity helps in regulation of blood pressure (BP), heart rate (HR), fluid and electrolyte balance 7 . In old age though both sympathetic and parasympathetic systems are affected but parasympathetic involvement appears to be more frequent than sympathetic 8 . As age advances, the parasympathetic tone and baroreflex sensitivity are gradually reduced 9 .
Cardiac parasympathetic nerve function can be assessed by heart rate response to valsalva maneuver (valsalva ratio) 10 . In valsalva maneuver, the subject performs sustained forced expiratory effort against an obstructed airway. It has been observed that throughout the straining, release and recovery segment of the maneuver, the H.R exhibits well-defined changes in normal healthy subjects 10 . But in patients with parasympathetic nerve dysfunction, this HR response to valsalva maneuver is reduced [11] [12] [13] . Aging process may also reduce this respnse 12 . Normally, lower limit of valsalva ratio is 1.21 12 which may start to fall after the age of 53 years 14 . Again some investigators reported that valsalva ratio was declined by 0.009 per years of age 15 .
HR response to deep breathing has been proved to be more sensitive diagnostic index for autonomic nerve dysfunction 16 . Normally, during deep breathing HR is increased by equal or more than 15 beats per minute 17 . An increase in resting heart rate and loss of HR variation to deep breathing are the primary indicators of parasympathetic nerve dysfunction 14 . HR variation to deep breathing is decreased progressively with the increasing age 18 .
Again HR response to standing up is also a simple test for assessment of parasympathetic autonomic nerve function. Changing from lying to standing produces an integrated reflex response of the cardiovascular system, which includes alteration in HR 17 . Normally, HR response to standing represented by 30 th :15 th ratio is equal or more than 1.04 19 . But this ratio is relatively lower in healthy elderly person [20] [21] .
About 15 percent of the current world population exceeds 60 years 9 . Majority of them may have parasympathetic nerve impairment which may be the underlying cause of many diseases especially cardiovascular diseases. Unfortunately most of them remained unnoticed and usually treated without knowing the underlying etiology. With the above background, study of the effect of age on cardiovascular parasympathetic function is important. Though a number of investigations have been undertaken in different countries, no such data is published in our country. Therefore the present study was conducted to observe the parasympathetic nerve function status in healthy elderly person in our population, in order to evaluate the presence of any impairment of the parasympathetic activity in this age.
Methods
This study was conducted on healthy elderly person to observe the influence of age on cardiovascular parasympathetic nerve activity. For this, total 90 apparently healthy subjects of both sexes were selected from a slum area of Malibag Wireless gate and BSMMU staff quarter, Paribag, Dhaka and all of them belonged to lower socioeconomic status. Thirty apparently healthy adults with age ranged from 21-30 years were taken as control (group-A and 60 elderly healthy subjects were selected as study group. They were again subdivided into group B which consisted of 30 elderly subjects with age ranged from 51-60 years and group C which consisted of 30 subjects with age ranged from 61-70 years.
The subjects having the history of chronic renal failure, diabetes mellitus, hypertension, heart diseases, cardiac failure and neurological disorder were excluded. Before inclusion into the study all ethical considerations for the subjects were taken in account. An informed written consent was obtained from each subject. A detail
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Parasympathetic nerve function in elderly medical, family, personal and socio-economic history was recorded in a prefixed questionnaire. A thorough clinical examination was done. Height and weight of the subjects were recorded and BMI was calculated. The random blood sugar and serum creatinine levels were estimated for exclusion. Subjects were asked to attend the laboratory of Department of Physiology as per schedule and their cardiovascular parasympathetic nerve functions were assessed by heart rate response to valsalva maneuver, Heart rate response to deep breathing and Heart rate response to standing (30 th :15 th ratio) 10 .
Data were expressed as mean ± SD (Standard deviation
). For statistical analysis one way ANOVA (post Hoc test) and Pearson's co-relation co-efficient test were used as applicable. Analysis was done by SPSS program verson-12.
Results
The mean (±SD) of age, height, weight and BMI of the different groups are shown in table I.
Except age all the groups were matched for height, weight and BMI.
Results of parasympathetic nerve function parameters of all groups are shown in table-II. The values of valsalva ratio, HR response to deep breathing and 30 th :15 th ratio were significantly lower in both elderly groups compared to those of control. Again the differences in all the parameters between 51-60 years and 61-70 years age groups were not statistically significant except heart rate response to deep breathing.
Result of relationships of parasympathetic nerve function parameters with age are shown in figure-1,2,3. Valsalva ratio, HR response to deep breathing and 30 th :15 th ratio were negatively correlated with age. These relationships of age were statistically significant for valsalva ratio (r= -0.494, p<0.001), HR response to deep breathing (r= -0.745, p<0.001) 30 th : 15 th (r= -0.568, p<0.001). Pearson correlation-coefficient (r) test was performed as the test of significance. *** Significant at P<0.001
Figure -2:
Relationship between age and heart rate response to deep breathing
Pearson correlation-coefficient (r) test was performed as the test of significance. *** Significant at P<0.001
Discussion:
In the present study the mean value of valsalva ratio was significantly lower in both elderly groups compared to that of adults. This finding is in agreement with other workers 9, 12, 14- In this study, correlation of different parasympathetic nerve function parameters with age was analyzed. Here valsalva ratio, H.R response to deep breathing and 30 th :15 th ratio were negatively correlated with age and all these relationships were statistically highly significant. These findings are also similar with other workers 9, 14 .
The results of present study showed that impairment of parasympathetic nerve functions occured in apparently healthy elderly subjects. Different investigators suggested that vagal tone is reduced or loss of vagal tone occurs gradually as age advances 13, 27 . Again, vagal damage causes reduction of heart rate to various stimuli 5, 9 . As a consequence, baroreflex activity may be decreased in old age. In addition, impaired transmission of impulse through both afferent and efferent pathway as well as reduced central integration of afferent inputs may be the contributory factors for this lower baroreflex activity in elderly subjects 6, 18 . All these explanations may be the cause of reduced parasympathetic nerve activity of elderly subjects in the present series, though the exact mechanism can not be elucidated from this study.
Conclusion
Therefore, considering the above features it may be concluded that aging process substantially impaired parasympathetic nerve functions.
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Figure -3:
Relationship between age and heart response to standing from lying.
